ABSTRACT. Decadal samples of dendrochronologically dated pine (Lagorostrobos franklinii) from the Stanley River basin, Tasmania, have been radiocarbon dated between 2120-850 yr BP. This data set overlaps and extends the current Southern Hemisphere record, which covers the period 110-995 yr BP. There is good agreement between the 2 records between 995-850 yr BP, between sample replicates and with consensus values for standards. As in the younger data set, we find evidence for a distinct but variable offset between the Southern Hemisphere data and IntCal04; although this is likely due to real temporal variability in the interhemispheric offset, further work is planned to rule out possible laboratory or sample preparation differences.
INTRODUCTION
Radiocarbon dating is the most widespread method of dating geological and archaeological materials from the late Quaternary period (last ~50 ka) but has inherent difficulties. Because the 14 C/ 12 C ratio of the atmosphere has not remained constant, nullifying a fundamental tenet of radiometric dating, a 14 C date may not equate one-to-one with a single calendar year, and must be calibrated. Calibration has been achieved for the last 12,400 yr using a continuous series of dendrochronologically dated tree rings, all from the Northern Hemisphere. Fluctuations in atmospheric 14 C are primarily caused by changes in production rate due to solar and geomagnetic variability, but may also result from changes in storage and release of carbon from various reservoirs, including circulation changes in the ocean.
Ocean circulation in combination with the net air-sea exchange of carbon dioxide in the 2 hemispheres has been reasonably hypothesized to influence the 14 C content of the respective hemispheres. Excess efflux of subatmospheric 14 CO 2 from the ocean should increase the 14 C age of the Southern Hemisphere relative to that of the Northern. For example, Vogel et al. (1993) found an average Southern Hemisphere offset of 41 ± 5 yr over the 19th century in South Africa, while Stuiver and Braziunas (1998) reported an offset of 23 ± 9 yr in Chilean wood over the 19th century and 38 ±5 yr between AD 1670-1722, demonstrating apparent variability in the offset. The results of McCormac et al. (1998) also emphasized the variability of the offset in New Zealand and Irish wood between AD 1725-1895, with the Southern Hemisphere wood 27 ± 5 yr older on average.
Recently, results of an impressive cross-laboratory, interhemispheric comparison by the Waikato and Belfast laboratories McCormac et al. 2002) showed with very high precision that the atmosphere in the Southern Hemisphere was on average 41 ± 14 yr older than in the Northern Hemisphere over the period AD 955-1840. However, the offset varied from 8 to 80 yr, and showed an apparent periodicity of ~120 yr. Because there is no reason to assume that the carbon cycle or oceanographic changes that apparently drive the interhemispheric offset remain stable or can be predicted a priori, calibration with a local dendrochronologically dated 14 C curve is the most robust method of calibrating Southern Hemisphere 14 C dates. Here, we present preliminary results of decadal samples from Huon pine collected from the Stanley River basin, Tasmania, covering the period 2120-850 cal yr BP (170 BC-AD 1100).
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METHODS
Two specimens of subfossil Huon pine (Lagorostrobos franklinii) were recovered from the Stanley River in the northwest highlands of Tasmania. Specimen SRT 440A contains ~1100 rings, spanning the period 2130-1030 cal yr BP (180 BC to AD 920), and specimen SRT 44a contains ~724 rings, spanning 1550 to 826 cal yr BP (AD 400 to 1124). Both specimens are well preserved and consistently banded, and dendrochronologically dated within a well-established master framework (Buckley et al. 1997 ).
Decadal samples were manually milled using a Dremel ® drill at slow speed with a carbide burr, yielding ~10 mg of raw material. The raw material was chemically pretreated with a modified deVries treatment (1N HCl, 1N NaOH [until clear, at least 2×], 1N HCl, all at 90C), rinsed copiously with Milli-Q™ water, and dried overnight on a heating block. Aliquots (~1.5-2 mg) of the pretreated material were sealed in evacuated quartz tubes containing copper oxide and silver and combusted at 900 °C. The resulting CO 2 was cryogenically purified, transferred to individual graphitization reactors, and reduced to elemental carbon in the presence of iron catalyst and a stoichiometric excess of hydrogen (Vogel et al. 1984) . The graphite-iron mixture was then pressed into individual aluminum target holders and measured via accelerator mass spectrometry (AMS) at CAMS.
Individual targets were cycled in a prescribed sequence to attain ~300-500k 14 C counts in 50,000 counts per acquisition cycle. Data are normalized to the OXI oxalic acid standard (J Southon, unpublished data) and reported as conventional 14 C age according to Stuiver and Polach (1977) . Background correction is facilitated by the analysis of similarly pretreated and prehandled 14 C-free wood, QL-4766, a wood sample shown to be of infinite age at the University of Washington laboratory. Sample-specific  13 C values (relative to V-PDB) were measured via continuous-flow isotope ratio mass spectrometry at the Stanford Isotope Laboratory, on ~0.8-mg splits of the pretreated wood.
The accuracy of our results was monitored using a sample of alpha-cellulose provided by the Belfast laboratory, which was pretreated with 1N HCl and rinsed with Milli-Q water prior to conversion to graphite. We assessed the precision of our data with measurement of replicate unknowns and repeated measurement of an Irish oak sample, Q1323, previously measured at Belfast. Three years of the oak sample were milled and pretreated exactly the same as the Huon pine samples, and measured repeatedly with each batch of unknowns. Figure 1 shows the result of 99 replicate analyses, of which 63% overlap the 1- analytical uncertainties. For samples with 2 or more measurements, the reported value is a weighted mean. The means of measurements on the Belfast cellulose, Q1323, and QL-4766 are given in Table 1 . The alpha-cellulose, dendrochronologically dated at 1510 BC, has a 14 C age of 3247 ± 22 (G McCormac, personal communication), which corresponds well with our 14 C age of 3243 ± 34 (Table 1) . The Irish oak, Q1323, was used to monitor the entire sample preparation procedure, and yields a standard deviation of 26 yr (n 18). Note that our measured age is on 3 yr of a bidecadal sample and thus is not comparable to the age published by Pearson et al. (1986) . The Huon data overlap the published Wk-Qub data for the period 995-855 BP, a total of 15 decadal samples. The 3 data sets show reasonable agreement (Figure 2 ), overlapping at 1 . a Q1323 is a bidecadal sample that was kindly provided by the Qub lab. Because only 3 yr of the Q1323 sample were milled, processed, and analyzed, our analyses of the Q1323 wood are not comparable to the result given by Pearson et al. (1986) . Figure 2 Overlap interval between this study and data of Hogg et al. (2002) . With few exceptions, the Huon pine between 995-955 yr BP reported here agrees within 1- error with measurements made at the Waikato (Wk) and Belfast (Qub) laboratories.
RESULTS
DISCUSSION
The Huon pine data (Table 2) show a similar structure to the IntCal04 curve (Reimer et al. 2004 ), but are generally older (Figure 3 ), almost certainly because the latter is composed of Northern Hemisphere data. Two brief periods show no offset, in particular from 1095-1175 BP, and bear further examination to reproduce this result. The average offset between the new data and IntCal04 is 42 ± 26 yr, indicating relatively large variability (Table 3) . Table 2 Measurements on decadal samples of Huon pine (Lagorostrobos franklinii) collected in the Stanley River basin, Tasmania. Left-hand column (n) gives the number of replicates measured for each decade; for n > 1, 14 C age reported is a weighted mean. Dendro age is according to master chronology developed by Buckley et al. (1997) ; analytical precision on  13 C is 0.1‰. Our observation of a distinct but variable offset between Tasmania and IntCal04 is coherent with a comparison of the published New Zealand data and IntCal04; indeed, the offsets are nearly identical (Table 3) , both in magnitude and variability. These results support the previous conclusion that there is an approximate 40-yr difference between Southern Hemisphere (SH) data and the standard calibration, with significant real variability. The consistency of our results relative to IntCal04 and the work of Hogg and McCormac supports the suggested 40-yr offset for general SH calibration. Higher-precision calibrations that take advantage of curve-matching will also require a hemispherespecific calibration curve.
CONCLUSIONS AND FURTHER WORK
Temporal variability in the offset between the Northern and Southern hemispheres appears to be a real feature of the history of the atmospheric 14 C system, as evidenced by previous studies, and suggested by the variability of the Tasmanian pine data reported here compared with IntCal04. In order to examine the variability in our record for possible periodicity, several periods need to be repli- cated, in particular between 1095 and 1175 yr BP, where the apparent offset of the Tasmanian data appears to reduce to zero. The similarities and differences in detail between these Huon data and other Southern Hemisphere data sets will establish an extended calibration curve for Southern Hemisphere dates, and may further illuminate the question of the size and periodicity of the interhemispheric offset found previously by Hogg and McCormac (Hogg et al. 2002; McCormac et al. 2002) .
